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; still under pressure. The resutiing structures were examd, : £ 

| microscopically and by the Debye x-ray method with Ci’ 

I auc Ni radiations, ffeat-treating comps. of 560-595° gave 

| on fine-grained, lamellar cutectaid of a and 8. Temps. of 

t 

i 

t 

' 


i 
: | 
| 


§00-680° gave a martensitic atricture of A’. Thus, the 
euttectoid temp. is GOO 2: 4°. Tests under free compression - 
also gave the A! phase.. Stidles were also made of the 
effect of pressure during quenching and during tempering 
on the decompn, of 8! to a and 8. When quenching was 
done without pressure and tempering was done auder pres: 
sure, Cemperiitg for 15 mj. peddaced decompn. toa aed dt 
H at. 490° and above. At 440" and tower no devoinp. 
occurred. At 400 -and 480° wll 3 phases were present. 
After 4 hrs. at 480% decomprt. was complete. When both ¥ 
quenching and, temperiig were dong without pressure the 


decompn. at 460° was as great ns that at 490° in the previ- 

; ous case. When quenching was done under pressure and 

: tempering without pressure J pliases appeared at 440°, and 

bw the A! phase disappeared at 469°, . When both quenching 

coe vane tempering were done nader pressure, 3 phases appented 
- . ut 460° a a re 4 A. G. Gus 
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Title =: Investigation of the structure. and properties of Cu-Ni-Fe oo 


alloys 
Bi) Fertotical 1 Dokl, AN SSSR, 96, Ed. 4, 737-740, June 1954. 


Abstract =: The structure and properties of ten Cu-Ni-Fe alloys, with - he 

soo Varying copper, nickel and tron contents, ware investigated. fie 
A comparison. of the x-ray-analysis results, with the data of ae 
the measured coortive force and Curte point, showed that te 
nuclei of new phages and non-equilibrium composition are 

‘formed in the basie crystalline lattios, during the initial 
Stages of decomposition of the solid solution. . The main role - 
in this period is played by stresses of the third order and 

_ the coercive force reaches values of tens of Oerstedts for 
amajority of the alloys, Two references. Tables, grapns. 


Be Institution : The MN. V. Lomonoscv State University, Moscow, USSR bs 
Mi Presented by: Academician G. V. Kurdyumov, March 4, 1954 


“Veulition B- 92533, 2b oF 
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AUTHOR ZACHAROVA, M.I., SOBOLEVA, I.N. 
TITLE The Decay of a Solid Solution in Thin Plates. 


PERIODICAL Dokl. Akad. Nauk, 1C8, 841-842 (1956) 
Publ. 6 / 1956 reviewed 6 / 1956 


According to N.N.BUJNOV and R.M. LERIMAN, Izv. Akad Nauk. SSR, Ser.fis.No 3, 

363 (1951) the decay of a solid solution probably takes 8 different course from 
a certain critical depth onwards than in thick samples. In order to find this 
out, the temperature dependence of the decay of a solid solution of Cu in Al 
was investigated in samples of 0,4; 0,02 and 0,004 mm thickness. After quench- 
ing, the plate-shaped samples were annealed for one hour at 180,200,220, 

+22 300°. The decay process was radiographically analyzed from the modification 
of the lattice constant of the primary solid solution. Not only in samples of 
0,004 mm thickness, but also in such as are 0,02 mm thick, decay develops in 

a different manner than in 0,4 ma samples. Domains with different degrees of 
oversaturation exist in samples of 0,02 and 0,004 mm thickness after tempering 
at 260 ana 260° . After tempering at 260° (or 280°) crystal domains with a 
concentration similar to the initial concentration (i.e. with equilibrium 
concentration) predominate. In the samples of 0,4 mm thickness tempering at 
260 and 280° causes homogeneous decay, on which occasion the lattice constant 
changes steadily. If temperature is further increased, the solid solution has 
a uniform concentration at all thicknesses from 0,004 to 0,4 mm within the en- 
tire domain, and the lattice constant diminishes by the inorease of solubility. 
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47-52 '57, (MIRA 11:9) 


1.Kafedra mgnetism Moskovskogo gosudarstvennogo universiteta. 
(Iron-vanadium alloys--Magnetic properties) 
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Phase transformations in Fe-V alloys. 
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Vest. Mosk. un. Sor. mate, 
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a (Iron-vanadium alloys--Metallography) 
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(Iron-nickel alloys--Metallorgraphy) (Phase rulé and equilibrium) . 
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AUTHORS: Zakharova, M.I. and Khatanova ,N.A. 70-3-3-28/36 


TITIE: ‘The Mutual Orientation of Crystals of he a and OG 
Phases on the Decay of the Solid Solution in Alloys of - 
Iron and Vanadium (Vzaimnaya oriyentirovka lkristallov a 

4 o-faz pri raspade tverdogo rastvora V splavakh zheleza 8 


: vanadiyen 
PERIODICAL: . Kristallografiysa, 1958, Vol 3, Nr 3, pp ths ae 
USSR 


ABSTRACT: Fe-v¥ alloys at temperatures above 1 234 °c form a solid 
solution a with a cubic face-centred lattice. Below this 
temperature the solid solution decays and a go phase with the 
8 - U structure having 30 atoms per unit gell separates. An 
alloy of 26% V in Fe was annealed at 975 © and decayed to the 
two phases. Monocpystalline specimens, prepared by heating for 
60 hours at 1 350 C and quenching in-water were used for X-ray 
examination. Specimens of 1 cm dia. were thus converted to 
single crystals and were cut up for examination. Laue phgto- 
graphs were taken after aifferent annealing times at 975 C. 
For times of 1-30 hours no changes were evident. After 40 
that the nuclei of the 9 phase were 


to the OOl plane of the @ phase. After 
n to be such that 
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AUTHORS: Zakharova, ue. and Khatanova, N.A. 70-3-3-29/ 36 

TITLE: The Substructure of Crystals of the y Solid Solution of 
Nickel in Iron During Polymorphic Transformation (Sub- 

> struktura kristallov y-tverdogo rastvora nikelya Vv zheleze 
pri polimorfnom prevrashchenii 


PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 3, pp tieeay 
Us 


ABSTRACT: The investigation of the transformation Y—3Y+t% in 

an alloy of iron with 32% nickel by the methods of X-ray and 

microscopic analysis showed that the initial stage proceeds 
following the martensitic type of transformation scheme. In 
this the layers of the a-phase are oriented parallel to the 111 
lane of the y-phase.- Because of the low value of the elastic 
limit of the Fe-Ni alloys at 400 C, the coherence of the 
lattices of the Y- and a-phases is destroyed in the initial 
stages of the transformation and the further growth of the 
nuclei of the a-phase proceeds by aiffusion. In the matrix 
round the nuclei a zone of plastic deformation is formed 
clearly distinguishable under microscopic investigation. 
There are 4 figures and 7 references, 1 of which is Soviet, 1 

_ German and 5 English. 
Card 1/2 
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The Substructure of Cryst 


ASSOCIATION: Mokovakiy gosudarstvennyy universitet 
imeni M.V. Lomonosova (Moscow State University 


imeni M.V. Lomonosov 
SUBMITTED: March 22, 1957 
Card 2/2 


? 
k.. 
‘ 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963610011-3" 


"APPROVED FOR RELEASE: 09/19/2001 


Santen OSS) ELD SE REOS Hi 
SN Uae Sone are Se 


CIA-RDP86-00513R 
x “| \ wath ase ena Usihess EPPS EE one eroore : : 0 11- 3 ; 


whit 


SOV/ 126-6-3-12/ 52 
AUTHORS : gakhurova, HoT Tei Hove, I. A. anG Khatanoys, il, Ae 


TITLE : Investigation of the Phase TPrangformatior yay + 0.) 
in Alloys of Iron with Nickel (Issledovar 1ye fazovozo 
prevrashcheniya ~~ (y + a) Vv splavakh gheleza Ss nike lem) 


PERIODICAL: Fizika Metellov i Metallovedeniye, 1958, Vol 6, Nr 5 
pp 475-479 (USSR) 


ABSTRACT: ‘The polymorphous transformutions in alloys of iron 
with 20 and 32% Ni are anvestigated since in spite of the 
fact that much work has been done on the problem of 
yo Yt a) transformations in Fe-Ni alloys (Ref 1), the 
extreme stability of the non-equilibriua state in these 
alloys has so far not been satisfactorily clarified, ‘The 
alloys were produced from electrolytic iron and electro-~ 
lytic nickel. ing, th alloys were subjected to 
homogenization annealing 91000 ¢ for ten hours, then to 
heating for 18 hours at 600°C which was followed by 
quenching in water. The single crystals were produced by 
the method of recrystallisation at 1200°C; after continuous 
annealing for 60 hours, crystals of 20 mm* grew in 1 ma 
thick plates. The investigations were effected by *-ray 
card 1/3 and microscopic analysis of polycrystalline speciucns and 
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- SOV/12€-6-43-12/32 
Investigation of the Phase Transformations y-#(y + a) in Alloys 
of Iron with Nickel 


X-ray analysis of static single cryntels, The process of 
polymorphous traasformation was studied for isothermal 
heating at a temperature of 400°C; at this temperature a 
32% Ni containing alloy in the equilibrium state should 
contain about 27% of the a-phase, For investigating the 
Y—~> (y + @) transformation by X-ray structural 
analysis, powder was filed from the homogenized specimen 
which was heated at 600°C for 5° hours and then subjected 
to isothermal annealing at 400°C. The X-ray patterns were 
photographed using iron radiation in cameras of 114 cm dia; 
the specimen dia, equalled 0.4 ma. It was established that 
at 400°C the transformation is very slow. Deformation of 
the alloys at room temperature does not only accelerate 
the process of y to a transformation; deformation of an 
alloy after beings subjected to martensite transformation 
at -196°C will accelerate also the reverse y to a trans- 
formation, At temperatures above the martensitic point, 
the initial stage of the y to a transformation proceeds 
Card 2/3according to the relations governing the reconstruction of 
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: SOV/126-6-3-12/32 
Investigation of the Phase Transformatior > (+ 1) in Allovs 
of Iron with Nickel 


the luttice in the ence of martonsitle trensformutions, 
The forming, interlayer of the y-phose is locuted purslievl 
to the plane (i11) of the Y-phase, Apparently for a 
tempering temperature of 400°C the lattice coherence is 
disturbed in the initial stage of transformation ,which 
brings about a braking of the transformation process, 
Further increase in the growth of the nuclei of the 
a—-phase is by diffusion; deformation zones are formed 
in the matrix around the nuclei, -. 
There are 2 figures, 1 table and 4 references, 2 of ‘hich 
are Soviet, 2 English. 

ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni 
HM. V. Lomonosova (ifioscow State University imeni 
M. V, Lomonosov) 

' SUBMITTED: June 23, 1956 (initiully), Feb.8,1957 (after revision). 


1. Iron~nickel alloys--Transformations 2. Iron-nickel: alloys : 
: ~-Stability 3. Iron-nickel alloys--Casting 4. Iron-nickel alloys 
--Heat treatment 5. Iron-nickel alloys--X-ray analysis 
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_ZAKHAROVA, Mele; VAN KHUA-FOU [Wang Hua~fou]; ROGOVA, B.X. 
Investigation of austenite decomposition in manganese steel, Izy. 
AW SSSR. Ser. viz, 22 110.10:177-179 0 '58 . (MIRA 12:3) 


perenne ere gosudarstvennyy universitete im. M.¥. Lomonosova. 
(Austenite) . 
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AUTHORS: gakharova, M. Ies Ignatova, I. A+» 90-119-3-27/65 


““Semenova, L- k., Khatanova, N. A. 


TITLE: An Investigation of the Phase Composition of Iron-Vanadium 
ana Iron-Chromium Alloys (Issledovaniye fazovogo sostava 
splavov zheleza, 8 vanadiyem i sheleza 5 khromom ) 


PERIODICAL: Doklady Akademii Nauk sssRk, 1958, Vol. 119, Nr 3, 
pp- 498-500 (USSR) 


ABSTRACT: Though there is 4 domain of the o-phase in the state 
diagrams of the alloys in question which passes over into 
the domain of sclid solutions of the a-phase at >1234°C 

for Fe-V-alloys ana at 820°C for Fe-Cr-alloys, these trans- 
formations are assumed to be more complicated, because 
these alloys are transformed rapidly in the single-phase 
region of the d- as well as of the a-phase. Thus the 
prittleness occurs very obviously after annealing 8t 
400-5500C in these alloys that belong to the pingle-phese 
region. The plasticity ds here reduced to 2eroy by this 
their practical spp ity is restricted. According to 
references 3 and 4 a 80 jon rich in chromium is 
assumed to precipitate at low annealing temperatures. An 
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An Investigation of the Phase Composition of Iron-Vanadium 20-119-3-27/05 
and Iron-Chromium Alloys 


modification of the properties which does not correspond ts 
the single-phase structure of the solid solution was 
observed also above the transformation temperature from 

g- into the a-pkese (ref. 6,7). It is difficult to be 
explained by the atomic regulation which is assumed at low 
as well as at high temperatures by several authors (ref 7). 
In the present paper the structure of the alloys in 
question was to be investigated after a heating between 
1400 and 600°C with quenching in water. The investigation 
was carried out by means of X-ray diffraction methods in 
the polycrystal and by means of microscopical analysis. The 
alloys were homogenized after casting at 1300°C from 20 to 
100 hours and immediately afterwards quenched in water. 
Structure of the iron-vanadium-alloys. The radiographs of 
the powder obtained by means of a file were taken with a 
chromium radiation. After a homogenization at 1300°C these 
alloys are (with a vanadium content of 28,5-74 %) not 
single-phase, bit two-phase. It was proved microscopically 
that on a background of the crystals of the a-phase 
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An Investigation of the Phase Canposition of Iron- 20-119-3-27/65 
Vanadium and Iron-Chromium Alloys 


(hardness ~ 250 kg/mm”) crystals of another phase with a 
hardness three times greater than the firat mentioned 
become visible. The content of this last phase increases 
with increasing vanadium content. The radiograph confirmed 
this: 2 systems of lines appear on it. The other phase is 
denoted as B-phase by the authors. The content of the 
phases was detemnined in the case of different vanadium 
contents. The two phases still existed at temperatures | 
above 1150°C. In the case of annealing at 800°C the alloy 
with V-content of 28,5 % consists of the q-phase only. From 
434 V on it consists of a- and Y-phase. In the case of 
annealing at 600:C and 49,5 4 V it consists of the O-phase 
only. Thus the course of the phase transformations in more 
complicated at a vanadium cantent of 25,5-74 % between 1400 
end 600°C, than described by the phase diagram in 
publications, i.e. 


(at B) --> a~->(KtO)--9 0. 


Chromium-iron-alloys. After the same treatment the 
Card 3/4 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963610011-3" 


SSMS MINE 


EIB SF RUDRA TES 2 


"APPROVED FOR RELEASE: 09/19/2001 


CIA-RDP86-00513R001963610011-3 


Svea RUS pa BERT SIER: 


BOBS Aeron nu TEP eee ete 


aa 
— 


SESE EHS nS aes 


An investigation: of the Phase Camposition of Iron- 20-119-3-27/65 
Vanadium and Iron-Chromium Alloys 


ASSOCIATION: 
PRESENTED: 
SUBMITTED: 


cara 1/4 


microscopical ani radiographic investigation showed that 

the alloys with 35, 42 and 48% Cr consist of the a- and 
B-phase crystals in the case of annealing at 1300°C. The 
amount of the B-phase decreases with dropping temperature 
(figure 1,2). In the chranium-iron-alloys with 35-48 % Cr 
the phase transformations consist of a polymorphous 
transformation of the O- into the a-phase os well as of 

the a- into the f-phase, exactly as it was the case with 
the above mentioned vanadiun. ; 

There are 3 figures and 7 references, 2 of which are Soviet. 


Moskovskiy gosudarstvennyy universitet im. M. V. Loamonosova 
(Moscow State University imeni M. V. Lomonosov) 


November 12, 1957, by A. A. Bochvar, Member, Academy of 
Sciences, USSR 


November 12,: 1957 
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Phase Transformations in the System Iron-Vanadiun 


conditions for the formation of this new (8) phase. 
The quantity of a-phase in the +7.7 and 27% V alloy 
was found by Nechvolodov's method to be 35 and 10% 
respectively. The magnetic properties of the low- and 
high-vanadium alloys. annealed at 1350 °C for 60 hours 
are shown as functions of temperature in Figs 3 and +, 
Tespectively. The work shows:-that:there are two 
polymorphic changes ((i-a and a-@) in the Fe-V alloys, 
both proceeding slowly in the 1000-1300 °C range. The 
. 6B-phase has a. Curie point of about 200 °C and 
Card crystallizes in a cubic face-centered lattice. 
2/2 There are + figures. 
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(Structure of Matter Department, Faculty of Physics, 
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AUTHORS: gakherova, M. I., Mogarycheva, I. Be 80V/48=25-5-23/31 
SaaS 


TITLE: , Investigation of the Phase Praneformations 4n Copper - Tin 
Vewc B Alloys Issiedovaniye fasovykh prevrashcheniy Vv eplavakh 
med! -olovo 


PERIODICAL: Izvestiya Akadenii neuk SS6R. Seriya fisicheskays, 1959, Vol 23, 
sie 5, pp 643 = 645 (U8sR) 


ABSTRACT : It is mentioned by way of an introduction that several earlier 

inte investigations had dealt with the decomposition of oversaturat- 
ad solid solutions. The subject of the present paper is the eu- 
tectic transformation and the phase transformation fof + % 
Reference is then aade to two papers by Issaichev and Kurdyumov 
concerning the disordered position of atoms at room temperature 
in the @ phase, and the ordered position of atoms at 700°C, 
with 25 - 28% tin. The investigation under review deals with 
copper alloys with 25.5%, 27.5% and 30.5% tin. The samples are 
monoorystals which are investigated immediately after anneal- 
ing at 700°C, In addition, & general investigation wae made of 
the copper alloys with 32.6% tin, and the alloy with 27.0% tin’ 


was investigatod with regard to the eutectic tran formation at 
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Tin Alloys 


350 and 400°C. An alloy with 25.5% tin was used to investigate 


the phase transformation B-»B + & at 550°C. Investigation meth- 
ods applied were the diffraction of X-rays in monocrystals, the 
erystel vibration and the monochromatic emission of molybdenum. 
The results are explained on the strength of roentgenograns and 
Laue diagrams. Ficture (Fig 1) shows the beginning of separa- 
tion of the gvphase in the alloy with 25.5% tin. Also the de- 
composition of the ® phase in the alloy with 30.5% tin is dealt 
with. In these investigations, the phase transformations are 
jnferred from the location of the diffraction maxima. For ex- 
ample, the diffraction pictures (Figs 2 and 4) of the alloy 
with 27.0% tin, taken at various time intervals after the therm~ 
al treatment, are shown, and the progressive phase transforma~ 
tion ig investigated thereon. The eutectic transformation is 
investigated in the same way and desoribed with a number of 
pictures. There are 7 figures and 13 references, 6 of which are 
Soviet. 
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ASSOCIATION: Kafedra fiziki tverdogo tela Fizicheskogo fakul'teta Moskov- 
skogo gos. universiteta im. M. V. Lomonosova (Chair of the 
Physics of Solids of the Physics Department of the Moscow 
State University imeni H. V. Lomonosov) 
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ZAKHAROVA, M. I., VAN CHYA-FOY 


“WENA. Investigation of the Matrix Structure During the Ageing Process in 
7 
High Manganese Steel and Aluminium Zinc Alloys.' 


Moscow State Univ., Faculty:of Physics, Moscow, USSR. 


paper submitted for 5th Gen. Assembly, Symposium on Lattice Defects, Intl. Union of 
Crystallography, Cambridge U.K. Aug 1960. 
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£111/E1359 
AUTHORS: Van Khnua-Fou, and Zakharova, M.I. 


(Moscow) \ 
TITLE: Investigation of Substructure in the Decomposition of 


hk 


the y-Solid Solution in Manganese Steels 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, No. 5, DP 167-170 


T: The authors describe their investigation of y-solid 7 
solution structure changes in steels with 1.77 and 12% Mn and 

2 and 1.2% C, respectively, after holding at 750 °C. X-ray —_ 
analysis of polycrystals and stationa ingle crystals with mixed 
Mo and Fe radiation was U , Buppleme c 

measurements. Single crystal 

after 5% extension. Heating of 8 

hardening and prolonged tempering wa 

quartz capillaries; galt baths were use for a few 
seconds. Fig.l shows patterns from the ( a high-Mn 
steels after various heat treatments, The work sho hat in the 
initial stage of ageing at 750 °C redistribution of dissolved 
components of carbon and manganese takes place. In the low- 
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Investigation of Substructure in the Decomposition of the y-Solid Jf 
Solution in Manganese Steels 


conversion of ag Single into a polycrystal. In the high-mangane ge 
Steel disorientation of matrix blocks Occurs in the initial 
stage of ageing, 

There are 2 figures and 4 references: 3 Soviet and 1 in 

Acta Crystallografica. 
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AUTHORS aakharovas M:*" ana Van Khua- fon 
TITLE: Investigation of the Decomposition of guper-saturated 
Solid Solution in Manganese steel_\b 
PERTODICAL: Fizika metallov i metarLovedent yes 1960, Vol 9. Nr 2, 
pp 236 - 242 (USSR) 
ABSTRACT: The authors point out that in spite of much work the 
ole of ndividual factors jin alloy nardening is no 
Pp their gnvestigation ' 
jutionl/in a 
Oc, 


Its structur 
s on lL 


jrating carb ° 
investigations showed 
ite structure 


n 
£ carbides ; 


lines 9° 

prolong temperins: A 

weak. The Gurie point © carbide in the steel rises 

-90 to -70 C when tempering time is increased from 1/2 to 
attribute this to 


the authors 
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Investigation of the Decomposition of shhh Battrat ed Solid 
Solution in Manganese Steel 


manganes e~atom movement in the austenite lattice. For 
studying in detail structural changes in the first 

stage of decomposition X-ray diffraction with mixed and 
monochromatic radiation was used on singls crystals 
(prepared by recrystallization of 5% elongated specimens) 
at 1100 C in evacuated quartz tubes. A special 

holder fixed the crystal to the goniometric head. 

Figure l shows the diffraction pattern from a hardened 
single crystali Figures 2.4 those from single crystals 
tempered at 750 C for 2, 20 and 180 min, respectively. 
Figure 5 shows individual regions of a series of patterns 
obtained when the crystal tempered at 750 C for 2 min 
was rotated through 1.5 - 3.0 up to 25. Some of the 
patterns include small bow-shaped lines and the authors 
discuss these in terms of the reciprocal lattice 

(Figures 6, 7). On the basis of their analysis of the 
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E£111/E335 
AUTHORS : Zakharova, M.f.- and Van Khua-Fou d 
——eeeeeeeeeeeeeooeoeeowr- 
TITLE: Investigation of Eutectoidal Transformation in 
Austenitic Steels 


ra 

i[Ge 

PERIODICAL: Fizika metallov i metallovedeniye; 1980 , Vol.10, 
No. 1, pp 70 ~ 7% 


TEXT: The authors maintain that in spite of the numerous 

investigations of the eutectoidal transformation its initial 
stages need further study. They report their work on the 
transformation in a steel with 12% Mn and 1.2% © and one with 
1.77% Mn and 2% C, using X-ray analysis of poly--and single 
crystals. For the 12% Mn steel the investigation was carried 
out after tempering at 670 °c, The authors discuss the 

— eines obtained and calculate stresses, crystal size and 

{ Lattice deformations. Fig. 1 shows the pattern from a single 

crystal after hardening and tempering for 3 minutes; Figs. 2 
and 3 after tempering for 14 and 40 minutes, respectively» A 
conclusion from the results is that the sequence of alpha- 
phase liberation is different at the same temperature in a V 6 
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E111/E335 
Investigation of Eutectoidal Transformation in Austenitic Steels 


polycrystal and a Single crystal; after Carbide liberation in 
the former, before it in the latter, The 1.77% Mn Steel was 


at 500 “C on polycrystalline Specimens. The work shows that in 
the initial Stages redistribution of carbon occurs; for carbon- 


temperature. There are 3 figures and 2 Soviet references, 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. 
M.V. Lomonosova (Moscow State University im. 


MV. Lomonosov) 
2 omonosov) © 
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AUTHORS: Zakharova, M.I. and Yeliseyeva, I.I. vA v) 


ra mre - 
TITLE: Study of the Initial Stages of Ageing of Aluminium-Zinc 
Alloys ois cee gS 


‘PERIODICAL: pp-360;b63, i metallovedeniye, 1960, Vol.10, No.4, i 


pp. 560-663 


TEXT: The ageing\of aluminium-zine alloys of single and polycrystals 

was investigated by X-ray analysis and by gtch figure techniques. 

The starting materials were AB 000 (AVO0O)\aluminium and 99.8% pure a 
zinc. The single crystals were prepared by slowly cooling melts of 

the alloy. Fig.1 shows an X-ray photograph of a single crystal of 
aluminium - 10% zinc alloy after natural ageing. The presence of 
streaks indicates the formation of areas rich in zinc. Single 
crystais and coarse grained alloys were also polished 
electrolytically and chemically etched, Etch figures increased 
with increase of zinc content from 5 to 15%. After two days ageing 
at room temperature, the etch-figures were uniformly distributed 
within the grains. After five days natural ageing in individual 
erystals of the aluminium-10% zinc alloy, the etch figures were 
arranged in parallel lines (Fiig.2). The uniformity of the etch 
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: phase diagram 


TITLE: Isothermal soctions at 600 and 750°C of the molybdonun-titanium-zirconiun 


| TOPIC TAGS: molybdenum alloy, zirconium alloy, titanium alloy, alloy phaso diagram 


| 
; SOURCE: AN SSSR, Tevestiya. Neorganicheskiyo naterialy, v. 3, no. 1, 1967, 87-93 | 
H 
{ 
| 


ABSTRACT? On the basis of x-ray and microstruct 
ural analyses and measuror 
hardness of alloys after quenching f'ron the equilibrium erate at 750 pele rcs Bean i 


tem were constructed. A sizable regi 
7 gion of a 8 solid solution extending continuously | 
from the Mo-Ti system to the M-2Zr system and bounded by a pecion of heterogenoous ai 


ies of the alloys on the side of the Mo-Zr system, was found in the section at 600°C 
i (see Fig. 1). The region of heterogeneous state of the alloys occupies a small part 
; Of the concentration triangle and protrudes toward the titanium corner (see Fig. 1). 
' mrp apa B solid solution into two solid solutions occurs at an equiatomic 
| Gontent of Mo in Zr and 61 at. $M. ‘Two three-phase regions, 6; + flo + $ and a+ 


| 

if 

i 

| thermal sections at these two temperatures of the phase diagram of the Mo-Ti-Zr sys~ i 
| 

| 

4 

i] 

i 

| 

The 6 phase extends up to 13 at. 


Bo + 5, exist inside the heterogeneous region, 
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-. AUTHORS 
: TITLE: 
| PERIODICAL! 


Ageing 


Akademiya nauk SSSR. 
tekhnicheskikh nauk. 
no.6, 1962, 147-149. 


’ TEXT: An investigation was 


Zakharova, Mee. and Mogarycheva, I.B. 


Izvestiya, 
Metallurgiya i toplivo, 


(Moscow) 


‘of a copper-tin eutectic alloy 


Otdeleniye 


made of the structure of single 


- erystals of alloys of copper with 27,8 and 25.5 wt.% of tin, 


together with hardness 


(27.8 wt.% Sn) both 
The microhardness of the polycrystalline specimens increased from 


- 200 to 450 kg/mm2 during two years of ageing. | 
structural changes causing this increase 
single crystals with 27.8 wt.% Sn. and one with 25.5 wt.% 
8 months and 3 years. 


- examined after ageing for 40 days, 


determinations on polycrystalline specimens 
after hardening and‘during natural ageing. 


To elucidate 
three 

; Sn’ were 
The 


in hardness, 


_ single crystals were prepared by a siow crystallisation from the 
- melt followed by a homogenising treatment ‘at 600 °C for 26 hours. 


. Mixed and monochromatic 
: studies. 


The results obtained indicated that 
“.. Card 1/2 tof Ss ae 


Mo radiation were used for the X-ray 


during natural 
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Ageing of a copper-tin eutgetic alloy 


ageing, separation of dispersed crystals of 6-phase and the 

“ deformation of the matrix take place. The latter causes work © 
hardening of the alloy and an increase in the microhardness, 

' Phere are 3 figures, 
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AUTHORS:  Zakharova, ideI., Mogarycheva, IeBe, and Khatanova, NeAe 
Ce 


TITLE: Structure of the matrix during the initial stages of de- 
composition of the solid solution 


SOURCE:  Akademiya nauk SSSR.‘ Institut metalurgii, Issledovania 
po zharoprochnym splavam, v.8. 1962. 27-31 


TEXT: Xeray and microscopic examinations of various Al alloys and 
Mn steel during the initial stages of decomposition show that at 
218°C of the Al-1.25” Si solid solution there is a generated stress 
not relieved by thermal relaxation, and the matrix is subject to 
plastic deformation. This is exhibited on the X-ray diagram by 
asterism and fragmentation of the Laue maxima for the solid solut- 
jon. The same alloy, annealed for 10 minutes at 218%, shows slip 
‘pands under the microscope, and disintegration of monocrystals into 
smaller structural blocks. ‘Two slip-band systems, intersecting 
with each other at a 70° angle are observed under certain condit- 
ions. Essentially the same microstructure is observed in an Al - 
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Structure of the matrix during the initial... 


10% Zn alloy after natural aging for 7 months, and in gteel contain- 
ing 12% Mn and 1.2%¢ after annealing for 5 sec. at 670C; electro- 
chemical etching shows that-the nature of the microstructure re- 
mains unchanged to a considerable depth within the alloy, As all 
three alloys mentioned have an f.c.c. lattice, the slip plane being 
(111), it is assumed that the appearance of two slip-band systems 
intersecting at 70% is associated with nucleation on the (111) and 
(1II) planes. There are 3 figures. 
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1048/1248 


AUTHORS ¢ Prokoshkin, Dea, and Zakharova, Ml. 


TITLE: The isothermal section at 1200°C of the phase diagram 
for the system niobium-molybdenum-chromium a 


SOURCE: Akademiya nauk SSSR. Institut metallurgii, Issledo- 
vaniya po zharoyprochnym splavam. v.8. 1962. 70-74 


TEXT:, Alloys of the niobium-molybdenum-chromium system were 
tempered at 12009 and subjected to a series of microstructure, 
x-ray, and hardness studies; the results are summarized in the 
form of the isothermal section at 1200°, and of graphs showing the 
variations in the lattice parameters of the various phases as a 
function of the Cr content. The solubility of chromium in niobium 
at 1200° is 11% (all percentayes given are atomic), that of Nod in 
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The isothermel section.... 


Cr is 24. In the binary Mo-cr system, all alloys containing 10-15% 
Mo consist ofa Single phase With a bec.c, lattice, In the ternary 
system Nb~Mo~Cr, all alloys “ontainins above 50% Mo are Composed of 
4 Single phase with a b.ec.e, lattice, Gesignated as the dh (pn) phase, 
‘Another Single phase with a narrow range of homo geneity 13 confi 

within the Points 62.68% or on the 0% Mo line and 11% Mo on the 61% 


intermetallic compound NbCr3, and it is desimmateg as the 
The y. ana fp Phases exist in the Nb-rich ang the Cr-rich Corners of 
the isothermal Section, respectively, There are three ty 
=nd one three-phase regions: d~J3, d+ 5, B46 ana A+ P+ 
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£193/E383 _ 


AUTHORS: © Zakharova, M.I. and Amosov, Ye-M- 
——_,.. .FP tha © x 2 

TITLE: A study of the transformation of the p-phase in the 

copper-beryllium system - 4 : 
PERIODICAL: Fizika metallov i metallovedeniye, v» 14, noe 4, |.) 

1962, 559 - 563 : | 
TEXT: The object of the present investigation was to study: | 4 
solid-state transformations in the 9.34% beryllium-copper alloy. Lt ; 
by X-ray and metallographic analysis. Both polycrystalline and, 7 
single-crystal specimens were used. The xesults are summarized — 
below. 1) The f-phase, stable at 855 - 890 °c, could not be 
retained by quenching. Polycrystalline specimens, held at 870 bg om 
for 5 hours and wat er-quenched, consisted of the y-phase with 
a lattice parameter of 2,718 Ae On subsequent ageing at 500 C | 
the a-phase was formed, the intensity of the X-ray lines produced | 
by this phase increasing a8 the ageing time increased from 3min | 
to 7 hours. Examination of microsections revealod that tho | 
a~phase particles were formed first at the grain boundaries} : 
after l-hour ageing at 500 °c the a-phase precipitates could be 
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observed in the interior of the grains Along the Slip lines . 
formed as @ result of Plastic deformation Caused by quenching Sth 
Stresses, 2) Single-crystal Specimens, prepared by slow 

(10 °C/h) Cooling of the melt in the crucible and quenched (with i, 


Y~phase, in which the process of precipitation of the a-phaso had 
begun. 3) Slip on the (110) and (112) Planes took place in’ 

Wat er~quenched, Single-crystal Specimens; This Was accompanied 

by the formation of atom agueregates with destroyed Periodicity 
Which, on subsequent ageing, became crystals of the a=-phase, 
oriented in accordance with the principle. of structural conformity. 
There are 7 figures. 


ASSOCIATION; Moskovskiy gosudarstvennyy universitet im, M.V, 
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B139 B104 
jp. 1210 
AUTHORS: Zaknarovay Me Tes and Khatanovas NW. Ae 
TITLE: Investigation of the gtructure of solid golutions dependent 
on crystallization conditions and heat treatment 
PERIODICAL: © Akademiy® nauk SSSR. Izvestiya: seriya fizicheskay®» v. 26, 
. no» 3» 4962, 345 - 348 
pEXT: The change if the block atructure of the matrices with phase 
Leansforma tions ,0f AL-Si ant Al-Cu alloys was snvestigate , After peing 
- jardened at 5500 gingLe crystals of an alloy of Al with 1.27% Si were 
tempered at 218 C- The lattice constant ranged rom. 4.0900 to. ° 3, 
.0386 A after 10 minutes $ and the plock poundaries were clearly 
aiscernible after 20 minutes- The angle of gisorientation of the plocks 
was measured by an X-ray rerlection method - gingle erysbal plates with an 
2 were grown jn air in 4 gurnace with semperature gradient 
dendrite 8 ruoture jmmediately after 
4 composed of < 


fdeal an 


280°C the maxima nalve, 


area of 4-2 cn 
a whe alloy had & 


of 10 degreesom ° 
gtallization- Most of the crystals 
neaiing at 


c 
relatively few 
cara’ 1/3 


$/048/62/026/003/003/015 
Investigation of the agtructure..-. B139/B104 


showing that the blocks are disorientated by 4'. The disorientation after 
5 min is 6'. After an annealing at 280 C for 10 min the blocks turn, and 
after 20 min the orientation of the blocks in a crystal increases. 
Consequently, the formation of the second phase from a solid solution of 
Si in Al causes 4 disorientation of the blocks. The structural changes 
are irreversible. Al alloys with 4 per cent by volume of Cu have a band 
structure under the same crystallization conditions, and the crystals . 
consist of a multitude of minute blocks. After 20 min annealing at 216 C 
the distance between some of the reflected maxima increases, while another 
group of maxima remains unchanged. After annealing times of 30 - 60 min 
the samples again show the sane picture a8 immediately after quenching. 
Consequently, after the coherent bond between the newly forned material 
and the matrix has broken, the digorientated blocks return to their 
initial position. However, this elastic disorientation has a local nature 
and covers the total erystal volume non-uniformly. The degree of in- 
homogeneity is detexmined by the subetructure of the initial crystal of 
the solid solution. There are 6 figures and 4 references: 3 Soviet and 

1 non-Soviet. The reference to the English-language publication reads ag 
follows: A. Guinier, J. fTennevin, Acta crystallogr. 2, 133 (1949). 
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| ABSTRACT: The 
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of metals and alloys, P 
article coasiders the resulting structural variations 
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| 2 ‘ACCESSION NE: AT404686L bse 
“analyeia showed that macro- and vaicro-blocks wore formed afte 
redistribution of micro-blocks cotld de observed after annealing 
hours. Only local redistribution occurred after 10 raore hours. : 
' yesulted in homogeneous polygoni::ation when the aluminum was gtretc yed 12%: no change 
was observed after annealing at 630C for 70 hours. Thermomechanicul treatment of 
alloys should tead to eves higher hardening than in pure metals due to phases transform a- 
inns. L.S. Maksimova and IN. Bogachav showed that high-tempera’re plastic de- 
formation. es well as cold deformation nickel alloys, leads to an increase in austenitic | 
stabiitty These authors, ao wot! aa_L.8. Yershova, did not investigite the structure 
but thay noted that disintegration of |be blocks results in atabilization by preliminary 
plastic deformstion. Only direct investigation of the crystal structurs of tae initial solid 
wtuiiong wil} clarify why low plastic deformation of many alloya activates martensitic 
transformation, while high preliminary deiurmation stabilizes the tn'tfal phase. 
Conpeyucaiis. by “huftding! the fireci@re of the initial solid solution, it is poasible to 
control phase transformations and variation of propertice a8 rou treet, Orig. art. 
has: 1 figure. : 
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"AUTHORS: Zakharova, Me Te} Khatanova, Ne Ae 


TITLE: Investigation of the substructure of single crystals by the x ray focusing 
mathod 


‘SOURCE: Zavodskaya laboratoriya, V. 30, no. 6, 196k, 721-72) 


‘TOPIC TAGS: crystal substructure, x Tay focusing, microblock, macroblock, gonio= 
‘metric measurement, aluminum alloy, angular disorientation, polycrystalline 
‘specimen, metal annealing, metal tempering, microscope UMV'100 


. 


| ABSTRACT: The authors used the method of A. Guinier and I. Tennevin (Acta Crystal, © 
"2, 1333 1949) to study the disorientation of a specimen of alloy during thermal or 
‘mechanical treatment. They measured the angular disorientation of a block to an 
‘accuracy of 10 seconds. The specimens they used had cross sections of the order of 


1-2 on’. The thickness was deternined by the atcmic number of the alloy-forming 


‘element. For Al this is 1-2 m. Goniometric measurements were made on specimens 
‘obtained from originally polycrystalline blocks by sending the latter through 
‘eragien ee at a speed of 10 mm/sec. The results of exporimants on 4 block 
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SOURCE: Meiareetatiee £ metailavedeniye, v. 19; noe 1, 1965, 149-147 


| GOPIG TAGS: dig location redistribution, subgrain® boundary, molybdenum single 
erystal, vacuum furnace, slip plane, subgrain fragmentation, dislocation rosette, 

! pickling pit, vacuum annealing, lattice defect 

ABSTRACT: -A study has been nade 
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jane: ‘interaction: ‘between the dislocation grids. and walls: located -in different : ae 
planes: results. in the fragmentation of the old gtibgrains: into smaller blocs. ‘The. 
formation of new subgtain boundaries alec reveals intermittent and staggered 
“shifts: of atalocs tones ges art, ‘hase: 7 Bhokomlaree rents, : ; 
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Determination of the mutual orientation of crystals in sclid 
solutions of Ge in Al and precipitating germanium crystals, 
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ITLE: ch heed of the initial stages of decompositionof the solid solution in 
Che’ nd Cu-Be-Ag alloys /Report Fifth All-Union Conference on Electron Microscopy 
: July 1965/ : 


SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, ve 30, no. 5, 1966, 808-812 


TOPIC TAGS: aluminum base alloy, copper base alloy, solid solution, thormal decompos 1 
tion, electron microscopy, electron diffraction, x ray diffraction 


ABSTRACT: The changes in structure occurring incident to thermal-aging decomposition 
of the supersaturated solid solutions in Al + 3 % Cu + 7 Ag and Cu + 1.6% Be + 1.9% 


Ag alloys (the percentages are by weight) were studied by electron microscopy, electron 
diffraction and x-ray diffraction (singl /crystals) techniques. Most of the report is 
devoted to the results obtained for the Gyaninun-base alloy. The decomposition of the |__.. 


aluminum-base alloy was studied at_aging emperatures of 130 and 218°C. The init Lal 
stage of decomposition at 130° is the zone stage, which is most clearly evinced after 
two days of aging. gine electron micrographs of the aged alloy disclose spherical zones__ 
(diameter about 60 A) and lamellar Guinier-Preston zones (transverse dimensions of 100 | 
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to 200 A). The former are enriched in silver; the latter - in copper. The crystallo- 
graphic and other procedures employed for estimating the zone dimensions are described. 
A table gives the values of the spherical and Guinier-Preston zone dimensions as esti- 
mated from the x-ray diffraction and vlectron microscopic data for specimens aged for 
2 days at 130° and for 30 min, 5 hours and 15 hours at 218°; the agreement is generall 
satisfactory. The same thing is true of the identified 0" and y* phases (the phases 
were identified by plotting the reciprocal lattice and @'-phase networks). Tho data 
for the ternary alloy are compared with the analogous data for the binary Al + 3% Cu 
alloy, obtained by Hardy and Hill (reference cited in Russian translation) and some 
significant differences are noted. The decomposition of the solid solution in the 

Cu + 1.6% Be + 1.9% Ag alloy was studied by similar techniques after 5 min, 30 min, 

13 hours, and 30 hours isothermal annealing at 218°. The results for this alloy are 
given only briefly. The electron diffraction data indicate that after 30 hours anneal 
ing the structure of this alloy consists of the matrix, spherical zones, 7" and y phas 
es and silver crystals. The microhardness is increased from 80 kg/mm? after quenching 
to 200 kg/mm” after 30 hours anneal. Several micrographs and diffraction patterns are 
reproduced in the text. Orig. art.has: 4 figures and 1 table. 
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TITLE: Decomposition of solid solution jn Al-Ag-Ge and Al-Cu-Ge alloys 
2 YW +} 3] 47 
SOURCE: Fisika matallov i metallovedeniye, v. 21, no. 6, 1966, 868-072 


TOPIC TAGS: thermal aging, aluminum base alloy, copper containing alloy, germanium 
containing alloy, silver containing alloy, solid pie decomposition 


ABSTRACT: The effect of germanium upon the aging of Al-Ag and Al-Cu alloys has been 
investigated. Methods enployed in the study were xeray analysis of the rigid mono- 
crystals, oscillation and rotation, and changes in hardness. The alloys were 
prepared of Al (99.996%), Cu (99.9%), Ag (99.9%), and Ge (99.99%) and had the : 
following compositions: 1) Al--10% (by weight); Ag--2% Ge; 2) Al--L<% Cu--0.4¢ Ge; 
3) Al~-3% Cu--1%Ge. Decomposition of the solid solution was observed ‘after aging 
at 20, 100, 130, and 2160. It was established that introduction of 2%:"(by weight) 
of Ge in Al~10% Ag alloy almost entirely suppressed formation of Gin'ye-Preston 
zones during natural aging. Addition of Ge to Al-Cu alloys also has a retarding 
effect upon the formation of these zones and accelerates the seperation:of (/-phase 
.| at 130 and 216C. Orig. art. has: h figures. , 
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TITLE: A study of the initial stagos of phaso transitions in an Al-Cu-Ag alloy 


SOURCE; Fizika metallov i metallovedeniye, v- 22, nO- 1, 1966, 65-57 


TOPIC TAGS : electron microscope, alloy phase diagram, aluminum base alloy, solid 
solution / UEMV electron microscope 


ABSTRACT: The aging of tho supersaturated solid solution of Cu in Al involves the formation 
of lamellar Guinier-Preston (G.P.) zones during the pre-segregation stage; the aging of the 
solid solution of Ag in Al involves the formation of spherical G.P. zones. In this connection 
the autors investigate the process of the decomposition of an Al-3 wt.% Cu-7 wt.% Ag alloy 
by analyzing anomalous effects on the roentgenograms of immobile monocrystals and by per@ 
forming an electronmicroscopic analysis of thin foils following their aging at 130 and 218°C. 
Vindings: the investigated specimens contain both lamellar and spherical G. P, zones. Fol- 
lowing 30 min of aging at 218°C the photographs made with the aid of an UEMV-100 electron 
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